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(57) A network type exposure unit connected via a 
communication network to the other exposure units or 
to information processor determines whether or not ex- 
posure work information of the instructed kind of expo- 
sure work is in the storage thereof. When the instructed 
exposure work information is determined to be non-ex- 
istent, the unit inquiries of the other exposure units or a 
host equipment whether or not there is therein the ex- 
posure work information, and decides executability of 
the exposure work requested to be started from the re- 
sult thereof. The exposure work information can be 
transferred between arbitraty units, thereby alleviating 
complexity of maintenance and management of the ex- 
posure work information. 



SEMICONDUCTOR EXPOSURE UNIT 
juuni « „ 

12a 



FIG.1 



EQUIPMENT [ 

CONTROL 

PROGRAM 



EXPOSURE WORK 
INFORMATION 
MANAGEMENT 
PROGRAM 



=7= 
13 



11 



COMMUNICATION 

CONTROL 

PROGRAM 



□ 



EXPOSURE WORK 
INFORMATION GROUP 



| JOB A M JOB 8 | 



SEMICONDUCTOR EXPOSURE UNIT 
20 



EQUIPMENT^-] 

CONTROL 

PROGRAM 


COMMUNICATION 

CONTROL 

PROGRAM 


EXPOSURE WORK 
INFORMATION 
MANAGEMENT 
PROGRAM 




F — i 

23 





EXPOSURE fORK 
INFORMATION GROUP 

| JOB C | 



HOST COMPUTER 
30 



31 { 32 


COMMUNICATION 

CONTROL 

PROGRAM 


PRODUCTION 
MANAGEMENT 
PROGRAM 


EXPOSURE ffORX 
INFORMATION 
MANAGEMENT 
PROGRAM 




—1 

33 

,34 



EXPOSURE «0RK 
INFORMATION GROUP 



I JOB D I | JOB E | 

-=F= U =F =L 



-40 NETWORK 



□ 



25 



Printed by Jouvo, 75001 PARIS (FR) 



1 



EP 0 863 439 A2 



2 



Description 

BACKGROUND OF THE INVENTION 

The present invention relates to an exposure unit s 
for the manufacture of a semiconductor device, a sem- 
iconductor production system formed by combining a 
plurality of such exposure units in a communication net- 
work, and a method for manufacturing a semiconductor 
based on such system. 

In a standalone type semiconductor exposure unit 
(stepper) not network-connected by an LAN or the like 
in general, it is necessary to provide a data file group 
such as a required job file or reticle file individually for 
each stepper. This has caused for an operator a trou- 
blesome operation of loading necessary data in a local 
storage included in a desired stepper arranged in a 
clean room with the use of a removable storage medium 
such as a floppy disk (FD) or a photomagnetic disk 
(MO), for example, storing a necessary data file. 

There are conventionally many semiconductor 
manufacturing plants managed in compliance with a 
protocol of the semiconductor Communication Standard 
(SECS) commonly known as an online system, on the 
other hand, connected to a host computer by a low- 
speed serial line such as RS232C. In such an online sys- 
tem, it is possible to perform control of the stepper using 
a command, status control of the stepper, and partial 
modification of date files. 

In an online system, as described above, a data file 
such as a job file or a reticle file used for exposure op- 
eration can be switched over by an online command. 
For a data file itself having a relatively large data capac- 
ity, however, the online system employs a low-speed 
line in many cases, and as a result, a configuration per- 
mitting transmission on the line is not used. It is therefore 
necessary to previously provide these files on steppers 
conducting exposure. 

In a general semiconductor production system, 
therefore, the only function of the host computer is to 
determine a kind of exposure operation in each of the 
steppers connected in a communication network, and 
to request start of the exposure operation. As a result, 
a data file containing exposure work information (known 
also as a job) showing contents of the work to be exe- 
cuted must be present on the stepper to be used for ex- 
posing the semiconductor. Consequently, when using a 
plurality of steppers, all the steppers are required to 
have all pieces of exposure work information which may 
be necessary in the individual storage areas. 

The configuration as described above is however 
defective in that it is necessary to previously investigate 
and collect all pieces of exposure work information 
which may be necessary, causing complicated mainte- 
nance and management of exposure work information. 

Further, it is probable that the stepper has in the 
storage area thereof pieces of exposure work informa- 
tion that will never be used. It is therefore necessary to 



increase the capacity of the storage area, thus resulting 
in economic demerits. 

Particularly, hundreds or even thousands of files are 
required for production of some sorts of semiconductor 
devices, and providing all these files on the stepper 
liesheavy on the storage capacity of the stepper and fi- 
nally leads to a shortage of the capacity. In addition, in 
the exposure process using a number of data files such 
as ASIC, there is a demand for smooth and efficient 
management of these files. Preparing and compiling op- 
erations of these data files are conducted outside of a 
clean room, and in many cases, correction of defects in 
parameters and modification of trial parameters are per- 
formed very often. This leads to a demand for automatic 
updating of files via a network into the latest ones as 
requested. 

SUMMARY OF THE INVENTION 

The present invention was developed with the fore- 
going problems in view and has an object to permit easy 
determination whether or not exposure work information 
necessary for exposure processing is present in the sys- 
tem with a view to alleviating troubles in maintenance 
and management of the exposure work information. 

Another object of the invention is to permit trans- 
mission of exposure work information necessary for ex- 
posure processing between units in a system, reduce 
the memory capacity required for an exposure unit, and 
facilitate maintenance and management of the expo- 
sure work information. 

To achieve the foregoing objects of the invention, 
according to an embodiment of the invention, there is 
provided a network type exposure unit which has stor- 
age means storing exposure work information and 
means for controlling the exposure work by means of 
the exposure work information for a kind of exposure 
work specified in response to a request to start the ex- 
posure work, and which is connected via a communica- 
tion network to the other exposure units or an informa- 
tion processor. This exposure unit is provided with work 
information managing means which determines wheth- 
er or not the exposure work information for the specified 
kind of exposure work is in the storage means, inquiries 
of the other exposure unit or the information processor 
about whether or not there is the exposure work infor- 
mation therein when non-existence is determined, and 
decides whether or not the exposure work of which the 
start is requested is executable on the basis of the result 
thereof. 

According to another embodiment of the invention, 
the aforesaid work information managing means ac- 
quires the exposure work information for the specified 
kind of exposure work from the exposure unit or the in- 
formation processor having given a positive response 
to an inquiry. 

According to another embodiment of the invention, 
upon receipt of an inquiry similar to that described above 
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from the other exposure unit, the work information man- 
aging means determines whether or not the exposure 
work information of that inquiry is in the storage means, 
and transmits the result thereof to the other exposure 
unit having made the inquiry. When transmitting a pos- £ 
itive result to the other exposure unit having made the 
inquiry, the work information managing means may in- 
corporate the work information regarding inquiry in the 
transmitted result. 

According to another embodiment of the invention, 
the work information managing means makes an inquiry 
as to whether or not there is a particular piece of expo- 
sure work information in a sequence of exposure units 
or information processors from the lowest to higher 
costs required for acquiring that work information, and 
acquires that work information from the first positive re- 
spondent. Or, according to another embodiment of the 
invention, the inquiry as to whether or not there is the 
exposure work information is made to all the other ex- 
posure units or information processors as far as possi- 
ble, and the exposure work information is acquired from 
the respondent with the lowest cost required for obtain- 
ing the exposure work information from among positive 
respondents. 

According to another embodiment of the invention, 
there is provided a semiconductor exposure system 
having a plurality of network type exposure units as de- 
scribed above and an information processor as de- 
scribed above. 

In this semiconductor exposure system, the infor- 
mation processor determines the kind of exposure work 
in each exposure unit, and requests each exposure unit 
to start the exposure work. When the exposure work in- 
formation corresponding to the kind of exposure work 
instructed along with the start request of the exposure 
work from the information processor is not present, the 
exposure unit receiving the work start request inquires 
of the other exposure units or the information processor 
about whether or not the same has that exposure work 
information, determines whether or not the exposure 
work of the instructed kind is executable on the basis of 
responses to such an inquiry, and transmits the result 
thereof to the information processor. 

Further, according to another embodiment of the in- 
vention, there is provided a semiconductor manufactur- 
ing method in which, when the specified exposure unit 
has, upon carrying out the exposure work of the instruct- 
ed kind by the use of the corresponding exposure work 
information, the work information, the specified expo- 
sure unit performs the exposure work on the basis of 
that work information, and when the unit has not the 
aforesaid work information, acquires that work informa- 
tion from the other exposure units or the information 
processor connected to that specified exposure unit via 
a communication network, and carries out the exposure 
work on the basis of that work information. 

In this embodiment, the exposure work information 
of the instructed kind of exposure work is acquired, by 



inquiring of the other exposure units or the information 
processor about whether or not the exposure work in- 
formation is present therein, from the exposure unit or 
the information processor having given a positive re- 
sponse to such an inquiring. The inquiring as to pres- 
ence or absence of the exposure work information is 
made in a sequence of an exposure unit or the informa- 
tion processor from the lowest cost for obtaining that 
work information, and that work information is acquired 
from the respondent having given the first positive re- 
sponse. Or, an inquiry is made to all possible other ex- 
posure units or the information processor, and that ex- 
posure work information is obtained from the respond- 
ent requiring the minimum cost for obtaining the expo- 
sure work information from among positive respond- 
ents. 

According to another embodiment of the invention, 
there is provided a semiconductor exposure system in 
which a server and semiconductor exposure units are 
connected by a network connecting means to form a 
network. This system has a configuration in which the 
server transfers a data file necessary for processing in 
the semiconductor exposure unit to the semiconductor 
exposure unit in response to a request therefrom. This 
permits efficient use of many and the latest data files in 
the semiconductor exposure unit while alleviating the 
load on the storage capacity in the semiconductor ex- 
posure unit. 

According to another embodiment of the invention, 
there is provided a semiconductor exposure unit used 
in a semiconductor exposure system in which a server 
and semiconductor exposure units are connected by 
network connecting means into a network. The forego- 
ing unit has means for requesting from the server a data 
file necessary for processing in the semiconductor ex- 
posure unit and receiving the data transferred from the 
server in response thereto. 

According to another embodiment of the invention, 
there is provided a device manufacturing method for 
manufacturing a device through exposure by using a 
semiconductor exposure system in which a sever and 
semiconductor exposure units are connected by net- 
work connecting means into a network. According to this 
method, a data file necessary for processing by the sem- 
iconductor exposure unit is transferred from the server 
to the semiconductor exposure unit thereto in response 
to a request from the semiconductor exposure unit. 

In this embodiment, the semiconductor exposure 
unit requests the server to transfer the data file on de- 
mand (at the request thereof) when the data file in ex- 
posure operation becomes necessary. The server acts 
so as to transfer the data at any time in response to the 
request from the semiconductor exposure unit. 

In this method, a desired data file is available on 
demand from the server. It is not therefore necessary to 
provide a storage capacity to store all data files required 
by the semiconductor exposure unit on the side thereof. 
As a result, it is possible to minimize the capacity of the 
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local storage of the semiconductor exposure unit, and 
automate updating to the latest file, thus permitting im- 
provement of convenience of data file management 
necessary for the exposure work. 

Other features and advantages of the present in- 
vention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWING 

The accompanying drawings, which are incorporat- 
ed in and constitute a part of the specification, illustrate 
embodiments of the invention, together with the descrip- 
tion, serve to explain the principles of the invention. 

Fig. 1 is a block diagram illustrating a partial config- 
uration of the semiconductor exposure system of a 
first embodiment of the invention; 
Fig. 2 is a flowchart illustrating operations of the ex- 
posure unit of the first embodiment; 
Fig. 3 is a flowchart illustrating the inquiry process- 
ing of the exposure work information of the first em- 
bodiment; 

Fig. 4A to 4G illustrate contents of messages trans- 
ferred between units of the first embodiment; 
Fig. 5 is a flowchart illustrating the procedure of 
processing by an exposure work information man- 
agement program upon receipt of an inquiry mes- 
sage 51 ; 

Fig. 6 is a flowchart illustrating the inquiry process- 
ing of the exposure work information in a variant of 
the first embodiment; 

Fig. 7 illustrates the network configuration of the 
semiconductor exposure system of a second em- 
bodiment of the invention; 
Fig. 8 is a block diagram illustrating the hardware 
configuration of the semiconductor exposure unit 
capable of coping with a network used in the system 
shown in Fig. 7; 

Fig. 9 is a flowchart illustrating operations of the 
second embodiment; 

Fig. 10 is a flowchart illustrating operations of the 
third embodiment; 

Fig. 11 is a flowchart illustrating operations of the 
fourth embodiment; 

Fig. 12A illustrates a configuration of group-regis- 
tered data in a semiconductor exposure unit in the 
system; 

Fig. 12B is a flowchart illustrating the processing 
procedure upon receipt of a data file transfer re- 
quest is a sever in the fifth embodiment; 
Fig. 13 illustrates a management hierarchy of a 
semiconductor exposure system of the sixth em- 
bodiment of the invention; 
Fig. 14 is a flowchart illustrating operations of the 
seventh embodiment of the invention; 



Fig. 15 illustrates an example of registration list of 
the data file deletion timing used in the server em- 
bodiment of the invention; 
Fig. 16 is a flowchart illustrating a device manufac- 
5 turing process using the semiconductor exposure 
system in an embodiment of the invention; and 
Fig. 17 is a flowchart illustrating a detailed flow of 
the wafer process shown in Fig. 16. 

10 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will 
now be described in detail in accordance with the ac- 
15 companying drawings. 

[First Embodiment] 

A first embodiment of the invention will now be de- 

20 scribed with reference to the drawings. 

Fig. 1 is a block diagram illustrating a partial config- 
uration of the semiconductor production system of the 
first embodiment of the invention. In Fig. 1,10 and 20 
are semiconductor exposure units, and 30 is a host com- 

25 puter managing the production system. 

The semiconductor exposure unit 10 is provided 
with a communication control program 11 , an equipment 
control program 12, an exposure work information man- 
agement program 13 and a storage 14, and communi- 

30 cates with the other semiconductor exposure units 20 
and the host computer 30 via a network 40 by the com- 
munication control program 1 1 . In this configuration, the 
equipment control program 12 performs control of the 
equipment (not shown) necessary for exposure work. 

35 Exposure work information (known also as a job)neces- 
sary for exposure work is stored in the storage 14. The 
equipment control program 1 2 carries out an exposure 
processing on the basis of the exposure work informa- 
tion loaded onto a work memory 12a. 

40 The exposure work information management pro- 
gram 1 3 checks up the presence or absence of the job 
necessary for the exposure work and manages input/ 
output into and from the storage 14. The exposure work 
information management program 1 3 has a function of 

45 inquiring of the other semiconductor exposure units and 
the host computer about the exposure work information. 
Further, the exposure work information management 
program 13 has a function of managing the job and a 
function of responding to an inquiry from the other units 

so about the exposure work information. 

The above description is also the case with the con- 
figuration of the semiconductor exposure unit 20. 

The host computer 30 is provided with a communi- 
cation control program 31 , a production control program 

55 32, an exposure information management program 33 
and a storage 34. Then programs 31 and 33 have the 
same functions as those of the programs 11 and 13 of 
the semiconductor exposure unit 10. Any suitable pro- 
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toco!, such as TCP/IP, Net Ware or Apple Talk, may be 
used as the protocol for the network 40. 

The production control program 32 instructs the 
start of exposure work to the semiconductor exposure 
units 1 0 and 20 connected by the network 40, and spec- 
ifies the kind of exposure work information to be used. 

Now, processing by the exposure work information 
management program in the first embodiment will be de- 
scribed with reference to the flowcharts of Figs. 2 and 
3. In this embodiment, it is assumed that semiconductor 
exposure unit 10 has pieces of exposure work informa- 
tion 1 5 and 1 6 (called the job A and job B, respectively), 
the semiconductor exposure unit 20 has exposure work 
information 25 (called the job C), and the host computer 
30 has pieces of exposure work information 35 and 36 
(called the job D and the job E, respectively). 

Assume now that the production control program 32 
of the host computer 30 instructs the semiconductor ex- 
posure unit 1 0 to carry out exposure work by the use of 
the exposure work information called as the job C. The 
message sent by the computer 30 to the semiconductor 
exposure unit 1 0 takes the form of a message 50 shown- 
in Fig. 4A. 

Upon receipt of this message, the exposure work 
information management program 13 of the semicon- 
ductor exposure unit 1 0 checks up presence or absence 
of the exposure work information called as the job C in 
the storage 14 (Steps S1 01 andS102). If there is a cor- 
responding piece of exposure work information, the ex- 
posure work information is loaded onto the work mem- 
ory 12a, and the exposure work is started by the use of 
this information (Steps S103, S107 and S108). In this 
embodiment, however, the exposure work information 
called the job C does not exist in the storage 14 . Ac- 
cordingly, the exposure work information management 
program 1 3 inquires the exposure work information in 
compliance with the flowchart shown in Fig. 3 (Steps 
S103 and S104). In this embodiment, an inquiry of the 
host computer 30 is made first, and then to the semi- 
conductor exposure unit 20. 

Upon start of the inquiry, the exposure work infor- 
mation management program 1 3 selects the host com- 
puter 30 as the first counterpart of inquiry (Step S201): 
the program 1 3 transmits a message 51 (Fig. 4B) to the 
host computer 30 to inquire about the exposure work 
information, and waits for a response (Step S202). 

In response to this inquiry, the exposure work infor- 
mation management program 33 of the host computer 
30 checks up presence or absence of the job C in the 
storage 34. Fig. 5 is a flowchart illustrating the process- 
ing procedure by the exposure work information man- 
agement program upon receipt of the inquiry message 
51. When it is determined that the inquiry message 51 
is received, the exposure work information name is ac- 
quired from the inquiry message (Steps S151 and 
S152). Groups of exposure work information held by the 
unit are searched for with the thus acquired exposure 
work information name to determine whether or not the 



specified exposure work information is existent (Step 
S153). When there exists the specified exposure work 
information, a positive message 53 (fig. 4D) is returned 
to the unit which sent the inquiry message (Steps S1 54 

s and S155). When the specified exposure information is 
non-existent, a negative message 52 (Fig. 4C) is re- 
turned to the unit which sent the inquiry message (Steps 
S154 andS156). 

In this embodiment, the job C is not present in the 

10 storage 34. Accordingly, the host computer 30 sends a 
negative message 52 (Fig. 4C) to the semiconductor ex- 
posure unit 10. 

Upon receipt of a negative response message 52, 
the semiconductor exposure unit 10 determines that the 

J5 message is not a positive response (Step S203). Then, 
it is determined whether or not the inquiry has been 
made to all the units (Step S204). Because, at this point, 
it is determined that the inquiry has not been made to 
all the units, the semiconductor exposure unit 20 is se- 

20 lected as the unit to which the next inquiry is to be made 
(Step S201 ), and the inquiry is made about the exposure 
work information by means of the message 51 to wait 
for a response thereto (Step S202), 

Upon receipt of this message 51 (inquiry com- 

25 mand), the exposure work information management 
program 23 of the semiconductor exposure unit 20 
checks up as to whether or not the job C is present in 
the storage 24. In this embodiment, the job C is existent 
in the storage 24. Accordingly, the semiconductor expo- 

30 sure unit 20 sends a positive response message 53 (Fig. 
4D) to the semiconductor exposure unit 10 through 
processing shown in Fig. 5. 

Upon receipt of the positive response message 53, 
the semiconductor exposure unit 10 determines that it 

35 is a positive response (Step S203), sends a message 
54 (Fig. 4E) indicating that the exposure work can be 
started to the host (Step S207), and completes the in- 
quiry processing about the exposure work information. 
When the job C is not found, it is determined that 

40 the necessary exposu re work information is not existent 
in the production system (Step S205), and transmits a 
message 55 (Fig. 4F) indicating impossibility to start the 
exposure work to the host computer 30 (Step S206), 
thus completing the inquiry processing of the exposure 

45 work information. 

Any sequence may be taken for the inquiry about 
the exposure work information, and it suffices to make 
an inquiry in accordance with a previously determined 
sequence. It is the most economical way to make an 

50 inquiry in a order from a unit requiring the lowest cost 
for obtaining the exposure work information, and receive 
the exposure work information from the unit having giv- 
en the first positive response indicating the presence of 
the exposure work information. 

55 Upon completion of inquiry of the exposure work in- 
formation as described above, processing is branched, 
depending upon whether or not the corresponding ex- 
posure work information has been found as a result of 
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that inquiry. When the appropriate exposure work infor- 
mation is not found, exposure work start command is 
disregarded with no further action and the process re- 
turns to Step S101 for processing the next command 
(Step S1 05). 

When the exposure work information is found as a 
result of processing in Step S104, on the other hand, 
the exposure work information is transferred and stored 
in the work memory 12a (Step S106), and exposure 
processing is carried out by the use thereof (Step S1 08). 

In the foregoing embodiment, the exposure work in- 
formation is transferred in Step S 106, but the transfer 
is not limited to this. For example, a message including 
the exposure work information itself, together with a 
positive response showing the presence of the expo- 
sure work information such as the message 56 (fig. 4G) 
in place of the positive response message 53. 

The inquiry may be made to all the units. In this 
case, the exposure work information may be requested 
to the unit requiring the minimum cost for obtaining the 
exposure work information from among the units having 
the requested exposure work information. 

In this case, the process may be based on the fore- 
going Step S 104 (Fig. 3) modified into a variant as 
shown in Fig. 6. According to Fig. 6, when a positive 
response (message 53) is received in Step S203, the 
process proceeds to Step S211 to retain the unit name 
and proceeds to Step S204. As a result, it is possible to 
confirm presence or absence of the exposure work in- 
formation in question for all the units and register units 
having that exposure work information. Upon comple- 
tion of processing in Steps S201 to S204 and S211 for 
all the units, it is determined whether or not a unit having 
that exposure work information is registered. When at 
least one unit is registered, go to Step S207, and if there 
is no registered unit, the process proceeds to Step 
S205. In file transfer in Step S106 shown in Fig. 2, a unit 
requiring the minimum transfer cost of the exposure 
work information is selected from among the units reg- 
istered in Step S211, and the exposure information is 
requested to the selected unit for file transfer. 

The sequence of transfer costs should previously 
be stored in memories of the individual exposure units 
and the host computer 30 in the form of tables. The 
transfer cost is proportional, for example, to the data 
transmission distance. 

According to the first embodiment of the invention, 
as described above, when using a plurality of semicon- 
ductor exposure units connected to a communication 
network, it is not necessary for all the semiconductor ex- 
posure units to have all pieces of exposure work infor- 
mation which may become necessary, and there is pro- 
vided an advantage of easier maintenance and man- 
agement of the exposure work information. 

File transfer as described in the first embodiment 
may be accomplished by a configuration described later 
in the second and subsequent embodiments. 

According to the configuration of the first embodi- 



ment as described above, it is determined as to whether 
or not an exposure work information exists in any of ex- 
posure units composing a production system, even 
when the exposure work information necessary for the 
exposure work is non-existent in the own exposure unit. 
As a result, an operator can determine possibility of 
starting the exposure work without the need to retrieve 
presence of the appropriate exposure work information. 
Further, by acquiring the corresponding exposure work 
information from the other unit, it is possible to start the 
exposure work if any one of the units of the production 
system has the exposure work information. 

[Other Embodiments] 

As a result of the recent progress of semiconductor 
manufacturing plant tending to form network, semicon- 
ductor exposure units (hereinafter referred to as "step- 
pers") are connected in an increasing number of cases 
by the use of various LAN (Local Area Network) con- 
necting devices or private/public line networks in com- 
pliance with a standard network protocol such as Ether- 
net (TCP/IP, NetWare, Apple Talk, etc.). Under the effect 
of development and popularization of standard network- 
ing technology, building of a semiconductor exposure 
unit system for automation of a semiconductor exposure 
process is becoming easier by controlling steppers via 
a network with the use of semiconductor exposure unit 
management system (hereinafter referred to as a "serv- 
er") connected to the network. Such network-connection 
is therefore enabling to carry out preparation and com- 
piling of data files and distribution and updating from out- 
side a clean room. 

Conventional online systems using a low-speed line 
such as RS232C are also retained and managed as ex- 
isting systems. 

It is therefore demanded to build a system by the 
simultaneous utilization of an online system using a low- 
speed line and a network system using an LAN or the 
like having a relatively high-speed data transfer ability. 

In the second to the seventh embodiments of the 
invention described below, therefore, upon receipt of an 
instruction to switch over data files to be used as an on- 
line command from a host computer connected via a 
low-speed interface in compliance with the semiconduc- 
tor communication standard protocol, the semiconduc- 
tor exposure unit requests the supply of necessary data 
files to a server connected so as to be capable of per- 
forming high-speed communication. 

In the third embodiment of the invention, when the 
semiconductor exposure unit receives a switching in- 
struction of a data file from the host computer connected 
by a relatively low-speed line as an online system, nec- 
essary data file is transferred via a network based on a 
high-speed LAN or the like to that semiconductor expo- 
sure unit. When the data file specified in the storage in 
the corresponding semiconductor exposure unit, data 
file transfer via network is accomplished on demand 
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from the server According to this embodiment, it is pos- 
sible to fully make use of a network system based on a 
high-speed LAN or the like while retaining the existing 
configuration as an online system. 

In the fourth embodiment, upon receipt of a switch- s 
ing instruction of a data file, the semiconductor exposure 
unit receives also in advance an instruction to switch 
over a data file which must be executed in the future, 
and requests the aforesaid server to supply in a lump a 
plurality of data files necessary for switching over these 
future ones. Data files previously transferred are accu- 
mulated in a queue until the use thereof for an exposing 
operation, and are sequentially employed upon use of 
the data. According to this procedure, the data transfer 
waiting time upon switching over the data files can be 
reduced. 

In the fifth embodiment, one semiconductor expo- 
sure unit selected from among semiconductor exposure 
unit group in response to the exposure work to be exe- 
cuted by the individual semiconductor exposure units 
receives a data file switching instruction in the form of 
an online command from the host computer and re- 
ceives transfer of the data file. In this case, the server 
may previously transfer files becoming necessary in the 
future in compliance with an instruction from the host 
computer in the aforesaid other semiconductor expo- 
sure units by simultaneously transferring the transferred 
data file also to the other semiconductor exposure units 
within the foregoing semiconductor exposure unit group 
using the same data file as that used by the aforesaid 
one semiconductor exposure unit. This permits minimi- 
zation of the number of file transfer request instructions 
from the semiconductor exposure units within the same 
group to the server. 

in the sixth embodiment of the invention, when sem- 
iconductor exposure units include managed semicon- 
ductor exposure units and general semiconductor expo- 
sure units, and the managed semiconductor exposure 
unit suffers a server in failure or in stoppage such as in 
maintenance, a necessary data file may be transferred 
to a general semiconductor exposure unit. In this case, 
there is provided verifying means and managing means 
for discriminating between the managed semiconductor 
exposure units and the general semiconductors expo- 
sure units within the semiconductor exposure unit 
groups, and the managed semiconductor exposure 
units have data file transfer means in storages of the 
general semiconductor exposure units. When the server 
is in stoppage as a result of failure or maintenance, the 
managed semiconductor exposure units are discrimi- 
nated from each other within the semiconductor expo- 
sure unit groups. The power of transferring a data file to 
the storage of the general semiconductor exposure 
units is imparted to the managed semiconductor expo- 
sure units so as to enable the managed semiconductor 
exposure unit to perform transfer processing of a data 
file to the general semiconductor exposure units in place 
of the server, and so as to prevent stoppage of the entire 



system caused by a server trouble by operating the 
managed semiconductor exposure units as a substitu- 
tion of the server even in stoppage of the server. 

According to the seventh embodiment of the inven- 
tion, the server registers the timing when the data file 
transferred to the semiconductor exposure unit will be- 
come unnecessary upon transfer at the server or the 
semiconductor exposure unit. When this timing is 
reached, it is desirable to detect it and then automati- 
cally delete the data file. This permits achievement of 
effective management of a relating small-capacity stor- 
age of each semiconductor exposure unit, and reduction 
of load on a system managing operator through auto- 
matic maintenance regarding file deletion. 

As the aforesaid network, for example, and Ether- 
net is applicable. For the network connecting means, for 
example, a protocol such as TCP/IP, NetWare or Apple 
Talk can be employed. The second to the seventh em- 
bodiments will now be described sequentially further in 
detail. 

[Second Embodiment] 

Fig. 7 illustrates a form of network connection of the 
network-based semiconductor exposure unit system of 
the second embodiment of the invention. The network- 
based semiconductor exposure units (steppers) 1021, 
1 022 and 1 023 are connected through anEthernet com- 
munication network 103 to the server 105. The server 
105 performs classification/holding management of da- 
ta files such as job files, reticle files and equipment con- 
stants used in the individual steppers connected to the 
network, and preparation and compiling of these data 
files. Further, the server 105 transfers data files via the 
Ethernet communication network 103 to the steppers 
1021 to 1023. 

The steppers 1021 and 1022 are connected to the 
host computer 101 via a serial communication line 104 
in compliance with serial communication method using 
an RS-232C or the like and housed therein. The step- 
pers 1021 and 1022 carry out data communication via 
the serial communication line 104 with the computer 
1 01 , receive various operational and control commands 
from the host computer 1 01 and transmit various meas- 
ured data to the host computer 101. An online system 
permitting automatic control without the need of human 
intervention in a clean room is thus constructed. In this 
configuration, the stepper 1023, which does not partic- 
ipate in management in the online system, has transfer 
means of data files via network connection by Ethernet. 

Fig. 8 is a block diagram illustrating a hardware sys- 
tem configuration of the network-based semiconductor 
exposure units 1021 to 1023. In Fig. 8, 201 is a CPU for 
console which controls console display for the semicon- 
ductor exposure units and operational control through 
console command input; 202 is an RAM for the CPU 201 
to store application programs and data; 203 is an ROM 
for storing programs; 204 is an auxiliary storage (hard 
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disk or the like) used for storing data and programs; and 
205 is an LAN interface for carrying out communication 
with an Ethernet communication network 103. While a 
standard network protocol such as TCP/IP is often em- 
ployed when conducting communication via an LAN in- 5 
terface 205, a protocol commonly diffused such as Ap- 
ple Talk or NetWare may be used. Also in Fig. 8, 206 is 
a serial communication interface connected via a serial 
line 104 such as an RS232C to the host computer, and 
permits construction of a system capable of performing 
remote operating control known generally as an online 
system. When conducting communication with the host 
computer by the use of the serial communication line 
1 04, it is the usual practice in many cases to use a pro- 
tocol in compliance with the Semiconductor Communi- 
cation Standard (SECS), whereas a non-standard pro- 
tocol may be independently designed and applied. 

The reference numeral 207 is a console unit: the 
operator can issue an instruction to the CPU 201 for con- 
sole from this console unit. A CRT, a liquid crystal unit, 
an EL panel, or a plasma display is commonly used as 
a display for the console unit 207. As an input unit for 
the console unit 207, a keyboard for key-entering a com- 
mand is used in many cases, but an input unit may be 
built with a pen-input unit (tablet) based on an electronic 
pen or a touch panel. In Fig. 8, 21 0 is a main CPU which 
fully controls various controllers forming the semicon- 
ductor exposure units. The main CPU 210 and the con- 
sole CPU 201 are connected by a main CPU bus 208 
and act to control the semiconductor exposure units. In 
Fig. 8, 211 is an illuminating unit for controlling the light 
source for exposing wafer for manufacturing semicon- 
ductor; 212 is a reticle drive for controlling transfer of a 
reticle (photo-mask) bearing a pattern drawn thereon for 
exposing a wafer for manufacturing semiconductor; 21 3 
is a stage drive for drive-controlling the wafer on an XY- 
stage for carrying out a step-up-and-repeat exposure of 
the wafer for manufacturing semiconductor; and 214 is 
a TV system for accurate positioning of the wafer in 
manufacturing semiconductor. These devices 211 to 
21 4 are controlled by the main CPU 21 0 through the pe- 
ripheral equipment bus 21 5. In this embodiment, an SC- 
SI is used as the peripheral equipment bus 215, but the 
bus 21 5 may be formed by any general -purpose stand- 
ard bus. 

Fig. 9 is a flowchart illustrating an example of action 
of the semiconductor exposure unit (stepper) according 
to the second embodiment of the invention. When the 
steppers 1021 to 1023 carry out exposure operation, a 
necessary data file such as a job file or a reticle file is 
requested to the server 105. The data file can thus be 
prepared on demand without the need to retain previ- 
ously the data file in the steppers. 

More specifically exposure processing is started 
when operator's instruction or the like is received during 
an exposure idling state in which the steppers wait for 
the next exposure processing, the process goes to Step 
S301 . In Step S301 , the data file necessary for exposure 



is investigated. When the desired data file is already ex- 
istent on the stepper, the exposure processing is started 
by the use the data file in Step S306. Upon completion 
of the exposure processing, the exposure idling started 
is resumed. 

When, in Step S301, the desired data file is not 
present in the stepper, transfer of that data file is re- 
quested to the server 105 in Step S302. Then in Step 
S303, the response from the server to the transfer re- 
quest of that data file is confirmed, and when the appro- 
priate data file is present in the sever, and there is a data 
transfer instruction from the server, the data file is re- 
ceived in Step S304. After receiving the data file, the 
process goes to Step S306, in which exposure process- 
ing is started by the use of that data file. Upon comple- 
tion of the exposure processing, the process returns to 
the exposure idling state. 

If the desired data file in question does not exist in 
the server in Step S303, an operator call error is gener- 
ated on the stepper to notify the operator of the non- 
existence of the data file, and the process returns to the 
exposure idling state without moving to the exposure 
processing. 

According to the second embodiment, as described 
above, the data file is transferred on demand (as re- 
quired) from the server to the stepper without storing the 
data file such as a job file or a reticle file on the stepper 
(semiconductor exposure unit) side. There is therefore 
provided an advantage of efficiently managing the sys- 
tem with the minimum capacity of the storage thereof 
without the need of a large-capacity storage for storing 
files locally on the stepper side. 

[Third embodiment] 

Fig. 10 is a flowchart illustrating an example of op- 
eration according to the third embodiment of the net- 
work-based semiconductor exposure unit (stepper) de- 
scribed in the above embodiment. More specifically, the 
third embodiment relates to a case where, in the net- 
work-based semiconductor exposure system in the sec- 
ond embodiment, the network-based semiconductor ex- 
posure units are connected to the host computer via a 
relatively low-speed serial communication line 104 such 
as a RS232C in compliance with a protocol conforming 
to the Semiconductor Communication Standard (SECS) 
and are managed as an existing online system. That is, 
when a switching instruction of data file such as a job 
file or a reticle file in the form of an online instruction 
from the host computer, the data file group is transferred 
from the server connected to the relatively high-speed 
network. 

More particularly, when the stepper starts process 
from the exposure idling state in which the next expo- 
sure processing is waited for, first in Step S401, an on- 
line instruction to switch over the data file is received via 
the serial communication line from the host computer. 
Then in Step S402, the data file specified in the online 
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instruction is checked up. When the desired data file is 
present already on the stepper, the process proceeds 
to Step S407 to start the exposure processing by the 
use of that data file. Upon completion of the exposure 
processing, the result of exposure processing is notified s 
to the host computer in Step S408 and the process re- 
turns to the exposure idling state. 

If that data file is not present in the stepper in Step 
S402, transfer of the appropriate data file is requested 
to the server 105 in Step S403. In Step S404, the re- 
sponse from the server to the data file transfer request 
is confirmed. When the appropriate data file exists in the 
server and a data transfer instruction is received by the 
server, the data file is received in Step S405. After re- 
ceiving the data file, the exposure processing is started 
in Step S407 by the use of the data file. Upon completion 
of the exposure processing, the result of the exposure 
processing is notified to the host computer in Step S408 
to return to the exposure idling state. 

When the appropriate data file is not present in the 
server in Step S404, an error report showing non-exist- 
ence of the data file is sent to the host computer in Step 
S406, and the process returns to the exposure idling 
state without going to the exposure processing. 

According to the third embodiment of the invention, 
as described above, when the online system built 
through a relatively low-speed in compliance with a pro- 
tocol conforming to the Semiconductor Communication 
Standard is maintained while keeping the existing con- 
figuration, and an instruction to switch over the data file 
such as a job file or a reticle file in response to the online 
instruction is received from the host computer, an ad- 
vantage is provided in that it is possible to automatically 
transfer the data file used in the online system from the 
server and automatically update the same by transfer- 
ring that data file group from the high-speed network- 
connected server. 

[Fourth embodiment] 

The fourth embodiment of the invention relates to a 
case where the data file switching instruction from the 
host computer is a switching instruction of a plurality of 
data files. That is, this is a method of receiving a switch- 
ing instruction of a plurality of data files from the host 
computer, and transferring data files necessary for ex- 
posure processing contained in a plurality of parameter 
switching instruction in a lump from the server. The ob- 
ject of this embodiment is achieved by, prior to conduct- 
ing the exposure processing, performing receiving of the 
data file switching instruction of the third embodiment 
and transfer of the data files from the server in a lump 
for the plurality of data files in advance. 

Fig. 11 is a flowchart illustrating an example of op- 
eration of the semiconductor exposure unit in the fourth 
embodiment. In this embodiment, upon receipt of a plu- 
rality of data file switching instruction, a request list re- 
cording names of necessary data files from the received 



instruction is generated in Step S501. Then in Step 
S502, when the data file existing in the semiconductor 
exposure unit is present in the aforesaid request list, the 
corresponding data file name is deleted from the request 
list. That is to prevent the data file already existing in the 
semiconductor exposure unit from being loaded again 
from the server in a subsequent processing. 

In Step S503, it is determined whether or not the 
data file to be acquired is present in the request list. 
When the data file to be acquired are present, the proc- 
ess goes to Step S504. In Step S504, one data file name 
is selected from the request list, and in Step S505, trans- 
fer of the appropriate data file is requested to the server. 
If the appropriate data file is present in the server, that 
data file is received from the server (Steps S506 and 
S507). When the corresponding data file is not present, 
the name of that data file is registered in the unexecut- 
able list (Steps S506 and S508). In Step S509, the name 
of the just processed data file is deleted from the request 
list to return to Step S503. 

Upon completion of processing for all the data files 
registered in the request list as described above, the 
process passes from Step S503 to Step S510. In Step 
S51 0, it is determined whether or not the data file name 
is registered in the unexecutable list, and when it is not 
registered, the exposure processing in compliance with 
that switching instruction is started. When the data file 
name is registered in the unexecutable list, on the other 
hand, that switching instruction is unexecutable, and a 
notice to that effect is given to the operator. This notice 
can be given by sending a message to that effect to the 
host computer, or displaying the fact on a display screen 
of that exposure unit. The names of executable data files 
may be simultaneously notified. 

According to the fourth embodiment of the inven- 
tion, a described above, there in available an advantage 
of reducing the data transfer waiting time at the time 
when that data file is required by receiving, upon receipt 
of data file switching instruction online from the host 
computer, instructions to switch over a plurality of data 
files in advance and previously transferring the data files 
shown in the plurality of parameter switching instruc- 
tions in a lump from the server. 



The fifth embodiment of the invention relates to a 
case where a stepper receives a data file from the server 
in the same manner as in the foregoing third embodi- 
ment from among stepper groups formed by grouping 
according to similarity of contents of the exposure work, 
the data file is previously transferred even when a data 
file transfer request is not generated from the other step- 
per to the server. 

Fig. 12A illustrates an example of configuration of 
group-registered data of the semiconductor exposure 
unit within the system. The registered data is retained 
in the server 105. 
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Fig. 12B is a flowchart illustrating the processing 
procedure of the server in the fifth embodiment upon re- 
ceipt of a data file transfer request. First in Step S550, 
the name of the data file requested by the data file trans- 
fer request is acquired. Then in Step S551, it is deter- s 
mined whether or not the requested data file is present 
in the server 105. When the corresponding data file is 
determined non-existent, the process passes to Step 
S556, and this is notified. 

When the requested data file is present, the data 
file is transferred to the individual semiconductor expo- 
sure units within a group to which the semiconductor ex- 
posure unit which issued the data file transfer request 
belongs, through processing of Steps S552 to S555. 

First in Step S552, the group to which the semicon- 
ductor exposure unit which issued the data file transfer 
request belongs is specified with reference to the group- 
registered data shown in Fig. 12A. Then, one of the 
specified group-registered semiconductor exposure 
units is selected (Step S553), and the requested data 
file is transmitted to the selected semiconductor expo- 
sure unit (Step S554). The processing of these Steps 
S553 and S554 is applied to all the semiconductor ex- 
posure units registered in the group specified in Step 
S552 (Step S554). 

According to the fifth embodiment of the invention, 
as described above, in a case where one stepper from 
among stepper groups divided in terms of the kind of 
exposure work to be carried out by the individual step- 
pers receives a data file switching instruction in the form 
of an online instruction from the host computer and the 
data file is transferred from the server, there is available 
an advantage of permitting previous transfer of files nec- 
essary in response to an online instruction to the other 
steppers within the group by simultaneously transferring 
files in a lump also to the other steppers in the group 
using the same data files. 

[Sixth embodiment] 

The sixth embodiment of the invention has an object 
to avoid the state in which data transfer becomes im- 
possible during stoppage of the server because of a fail- 
ure or maintenance in the first embodiment of the inven- 
tion. Fig. 13 illustrates a hierarchical structure of man- 
agement facility of the server, the managed stepper and 
the general stepper in the sixth embodiment. When the 
server 105 is in stoppage, for example, during mainte- 
nance, a managed stepper 501 not shown in Fig. 7 has 
a facility to write data files into storages of general step- 
pers 1021 to 1024 in place of the server. The general 
steppers allows write of data files from the server and 
the managed steppers. The managed stepper permits 
write of data files from the server. That is, the hierarchi- 
cal structure of write power presents a sequence with 
the server 105 at the uppermost position and then the 
managed steppers 501 and the general steppers 1021 
to 1024, as shown in Fig.1 3. When the server is in main- 



tenance, for example, the stepper operator can transfer 
the data file necessary for the general steppers from the 
managed steppers without the use of the server. In this 
case, the managed stepper 501 has the same file trans- 
fer function as that of the server and shares data files 
with the server 105. 

According to the sixth embodiment of the invention, 
as described above, when the server is in stoppage as 
a result of a failure or maintenance, there are advantag- 
es of permitting avoidance of stoppage of the entire sys- 
tem, transferring of a necessary data file from the man- 
aged stepper even during stoppage of the server, and 
continuing exposure processing of a semiconductor de- 
vice without the need to provide an expensive server for 
backup, by causing the managed stepper to take the 
role of data file transfer to general steppers. 

[Seventh embodiment] 

Fig. 14 is a flowchart illustrating operations of the 
network-based semiconductor exposure unit (stepper) 
of the seventh embodiment of the invention. More par- 
ticularly, the timing when a data file transferred to the 
stepper becomes unnecessary is previously registered 
in the server or the stepper and deleting the data file 
automatically from the storage of the stepper, thereby 
efficiently managing the small-capacity storage of that 
stepper. 

Upon transferring the data file from the server to the 
stepper in a data transfer step, as described in the fore- 
going embodiment, the expiration date of the transferred 
data file is registered for each file or for each file group. 
The data file expiration dates are registered in the form 
of a list as shown in Fig. 15, and are retained on the 
server side or on the stepper side. In this embodiment, 
the expiration date registration list is retained on the 
server side. The stepper name 701, the data file name 
702, and the expiration date 703 are registered in the 
list shown in Fig. 15. By making a specification using a 
wild card "a* Job", it is possible to register a plurality of 
file deletions in a lump, Various objects of deletion can 
be specified by using normal expressions. 

Now, the procedure leading to file deletion will be 
described with reference to the flowchart of Fig. 14. In 
the file deleting routine of the server, first in Step S601 , 
the server monitors the time of the day: when the time 
of the day of any registered data in the expiration date 
registration list retained by the server has been expired, 
the process proceeds to Step S602. In Step S602, the 
data file of the corresponding stepper is deleted. That 
is, a protocol for instructing file deletion is previously de- 
fined between the server and the stepper. Upon receipt 
of an instruction to delete that data file, the data file is 
deleted by a file deleting command or the like the step- 
per side. Then in Step S603 t upon receipt of a report of 
completion of file deletion on the stepper side, the server 
deletes the corresponding registration from the expira- 
tion date registration list of the server. In Step S602, 
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when it is failed to delete a file because that file has al- 
ready been deleted manually on the stepper side, an 
error log is left on the server side. Each exposure unit 
can have the file deleting function as described above. 

According to the seventh embodiment, as de- 
scribed above, the timing when a data file transferred to 
the stepper becomes unnecessary is previously regis- 
tered in the server or the stepper, and file deletion is 
accomplished automatically from the storage of the 
stepper. As a result, it is possible to automatically delete 
a data file having been utilized in exposure processing 
over a long period of time such as three or six months, 
achieve an efficient management of a small-capacity 
storage of the stepper, and permit omission of the com- 
plicated disposal of file groups transferred to the stepper 
so far carried out manually by the operator. 

[Embodiment of device manufacturing method] 

Now, an embodiment of a method for manufacturing 
a device utilizing the semiconductor exposure system 
described above will be described. 

Fig. 16 is a manufacturing flow of a micro-device (a 
semiconductor chip such as IC or LSI, a liquid crystal 
panel, a CCD, a thin-film magnetic head or micro ma- 
chine). In Step 1 (circuit design), pattern design of a de- 
vice is conducted. In Step 2 (manufacture of mask), a 
mask having a pattern formed thereon is manufactured. 
In Step 3 (manufacture of a wafer), on the other hand, 
a wafer is manufactured from a material such as silicon 
or glass. In Step 4 (wafer process), which is called the 
pre-process, an actual circuit is formed on a wafer by 
the use of the mask and the wafer prepared as above 
by lithographic technology. In the next Step 5 (assem- 
bly), which is called the post process, a semiconductor 
chip is manufactured from a wafer prepared in Step 4, 
through such steps as an assembly step (dicing, bond- 
ing) and a packaging step (chip sealing). In Step 6 (in- 
spection), inspections such as an operational confirma- 
tion test and a durability test of the semiconductor de- 
vice manufactured in Step 5 are carried out. A semicon- 
ductor device is completed through these steps and 
shipped (Step 7). 

Fig. 17 illustrates a detailed flow of the aforemen- 
tioned wafer process. In Step 11 (oxidation), the surface 
of the wafer is oxidized. In Step 12 (CVD), an insulating 
film is formed on the wafer surface. In Step 1 3 (electrode 
forming), an electrode is formed by vapor deposition on 
the wafer. In Step 14 (ion implantation), ion is implanted. 
In Step 1 5 (resist processing), a resist is coated onto the 
wafer. In Step 16 (exposure), the circuit patterns of the 
mask are arranged on a plurality of shot areas and print- 
exposed in the exposure unit or the exposing method 
described above. In Step 17 (development), the ex- 
posed wafer is developed. In Step 18 (etching), portions 
other than the developed resist image are scraped off. 
In Step 19 (resist pealing), resist remaining after etching 
is removed. Multiple circuit patterns are formed on the 



wafer by repeating these steps. 

By using the method of this embodiment, a large- 
sized device of which the manufacture has convention- 
ally been difficult can be manufactured at a low cost 
s As many apparently widely different embodiments 
of the present invention can be made without departing 
from the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific embodi- 
ments thereof except as defined in the claims. 

10 

Claims 

1. An exposure unit performing exposure processing 
is on the basis of exposure work information, charac- 
terized by comprising: 

communication means (11, 21, 31 and 40) for 
performing communication with external units; 

20 determining means (13, 23, 33 and S103) for 

determining whether or not said exposure unit 
has a specified work information; 
inquiring means (13, 23, S201 and S202) for 
inquiring an external unit via said communica- 

25 Won means about presence or absence of work 

information when said determining means de- 
termines non-existence of said specified work 
information; and 

deciding means (13, 23, S203 and S105) for 
30 deciding whether or not the exposure process- 

ing based on said specified work information is 
executable on the basis of the result of inquiry 
by said inquiry means. 

35 2. An exposure unit according to claim 1 , wherein said 
exposure unit further comprises notifying means 
(13, 23, S206 and S207) for notifying the external 
unit via said communication means of the result of 
decision by said deciding means. 

40 

3. An exposure unit performing exposure processing 
on the basis of exposure work information, charac- 
terized by comprising: 

45 communication means (11, 21, 31 and 40) for 

performing communication with external units; 
determining means (13, 23, 33 and S103) for 
determining whether or not said exposure unit 
has a specified work information; 

so inquiring means (13, 23, S201 and S202) for 

inquiring an external unit via said communica- 
tion means about presence or absence of work 
information when said determining means de- 
termines non-existence of said specified work 

55 information; and 

receiving means (13, 23 and S106) for receiv- 
ing said specified work information via said 
communication means from an external unit 
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having given a response notifying of the pres- 
ence of said specified work information. 

4. An exposure unit according to claim 3, wherein: 

the external units to receive inquiries from said 
inquiring means are in a sequence from low to 
high costs required for obtaining work informa- 
tion; and 

wherein said receiving means receives, upon 
receipt of an inquiry from said inquiring means, 
said specified work information via said com- 
munication means from the external unit having 
first returned a positive response (S104, S105, 
S106, S203 and S207). 

5. An exposure unit according to claim 3, wherein said 
receiving means receives, upon receipt of a positive 
response to an inquiry by said inquiring means, in- 
formation transmitted in succession to said re- 
sponse as said specified work information. 

6. An exposure unit according to claim 3, wherein said 
inquiring means inquires of all external units allow- 
ing inquiry by the use of said communication means 
about presence or absence of said specified work 
information (S203 and S211); 

and wherein said receiving means selects 
one of the external units having given a positive re- 
sponse to an inquiry from said inquiring means, and 
receives said specified work information from said 
external unit selected via said communication 
means. 

7. An exposure unit according to claim 6, wherein said 
receiving means selects one requiring the minimum 
cost for obtaining the work information from among 
the external units having given a positive response 
to an inquiry by said inquiring means. 

8. An exposure unit according to claim 3, wherein said 
exposure unit further comprises: 

message receiving means receiving a mes- 
sage inquiring presence or absence of work in- 
formation from external units via said commu- 
nication means; and 

a message sending means which determines 
whether or not said exposure unit has work in- 
formation indicated by an inquiring message re- 
ceived by said message receiving means, and 
sends the result of determination via said com- 
munication means to said external unit. 

9. An exposure unit according to claim 8, wherein said 
message sending means, when determining that 
the work information indicated by said inquiring 
message is present in said exposure unit, transmits 



said work information, together with information 
showing the result of determination, to said external 
unit. 

s 10. An exposure unit performing a specified exposure 
processing, characterized by comprising: 

communication means (205) capable of being 
connected to a network (103) having a server 

10 - unit; 

determining means (210, S301 and S402) de- 
termining whether or not work information nec- 
essary for executing the specified exposure 
processing is present in said unit; 

J5 requesting means (210, S302 and S403) 

which, when said determining means deter- 
mines that the necessary work information is 
not existent in said unit, requests said work in- 
formation via said network to said server unit; 

20 receiving means (210, S304 and S405) receiv- 

ing the work information transmitted via said 
communication means from said server unit in 
response to said request by said requesting 
means; and 

25 exposing means (21 0, 21 1 , 21 2, 21 3, S306 and 

S407) executing said specified exposure 
processing on the basis of the work information 
received by said receiving means. 

30 11. An exposure unit according to claim 10, wherein: 

said communication means is communicably 
connected to a host equipment through a com- 
munication line (104) other than said network; 
35 and 

further provided with instruction receiving 
means receiving an instruction of exposure 
processing to be executed via said communi- 
cation line from said host equipment. 

40 

12. An exposure unit according to claim 11, wherein 
said communication line in said communication 
means has a communication rate lower than in said 
network. 

45 

13. An exposure unit according to claim 11, wherein 
said network in said communication means uses 
any one of TCP/IP, NetWare and AppleTalk as the 
protocol. 

so 

14. An exposure unit according to claim 11, wherein 
said communication line in said communication 
means uses a protocol conforming to the Semicon- 
ductor Communication Standard (SECS) as the 

55 protocol. 

15. An exposure unit according to claim 11, wherein 
said instruction receiving means receives a plurality 
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of instructions for exposure processing via said 
communication line from said host equipment; and 
wherein, for each of said plurality of exposure 
processing runs, the exposure unit further compris- 
es control means (S501 to S509) for repeating said 
determining means, said requesting means, and 
said receiving means. 

16. An exposure unit according to claim 11, wherein 
said work information necessary for said specified 
exposure processing is not existent in said server, 
the exposure unit further comprises communication 
means (S305 and S406) notifying said host equip- 
ment of such effect. 

17. An exposure system provided with a plurality of ex- 
posure units conducting exposure processing on 
the basis of exposure work information, character- 
ized by comprising: 

communication means (11 , 21 , 31 and 40) com- 
municably connecting said plurality of exposure 
units and a host equipment giving an exposure 
work instruction to the same; 
determining means (13, 23 and S103) deter- 
mining, when said host equipment specifies an 
exposure unit and a work information, whether 
or not the specified exposure unit has said work 
information; 

searching means (13, 23, S201 and S202) 
searching, when said determining means de- 
termines non-existence of the specified work 
information, for a unit having said work informa- 
tion from among said plurality of exposure units 
and said host equipment; and 
deciding means (13, 23, S203 and S105) de- 
ciding whether or not the exposure processing 
based on said specified work information is ex- 
ecutable by said system, on the basis of the re- 
sult of search by said searching means. 

18. An exposure system according to claim 17, wherein 
said system further comprises notifying means (13, 
23, S206 and S207) notifying said host equipment 
via said communication means of the result of de- 
termination by said determining means. 

19. An exposure system provided with a plurality of ex- 
posure units performing exposure processing on 
the basis of exposure work information, character- 
ized by comprising: 

communication means (11, 21, 31 and 40) 
which communicably connects said plurality of 
exposure units to said host equipment giving 
an exposure work instruction thereto; 
determining means (13, 23 and S103) deter- 
mining, when an exposure unit and a work in- 



formation are specified by said host equipment, 
whether or not the specified exposure unit has 
said work information; 

searching means (13, 23, S201 and S202) 
5 searching, when said determining means de- 

termines that said specified work information is 
non-existent, for a unit having said work infor- 
mation from among said plurality of exposure 
units and said host equipment; and 
70 transmitting means (13, 23, 40 and S106) 

transmitting said specified work information 
from the unit searched for by said searching 
means via said communication means to said 
specified exposure unit. 

75 

20. An exposure system according to claim 1 9, wherein 
units to be searched for by said searching means 
are in a sequence from low to high cost required for 
obtaining the work information; and 

20 wherein said transmitting means transmits 

said specified work information from a unit found 
first by said searching means via said communica- 
tion means to said specified exposure unit (S104, 
S105, S106, S203 and S207). 

25 

21 . An exposure system according to claim 1 9, wherein 
said searching means performs searching for all 
units capable of being searched for in said commu- 
nication means, and extracts a unit having said 

30 specified work information (S203 and S211 ); and 
wherein said transmitting means selects one 
of units selected by said searching means and 
transmits said specified work information from the 
external unit selected via said communication 

35 means to said specified exposure unit. 

22. An exposure system according to claim 21 , wherein 
said transmitting means select one with a minimum 
cost required for obtaining the work information 

40 from among the external units having returned a 
positive response in said inquiring means. 

23. An exposure system according to claim 1 9, wherein 
said searching means comprises: 

45 

message receiving means receiving a mes- 
sage inquiring about presence or absence of 
the work information from the other units via 
said communication means in each of the units 

so connected to said communication means; and 

message transmitting means determining 
whether or not said exposure unit has the work 
information indicated by the inquiring message 
received by said message receiving means, 

55 and transmitting the result of determination to 

the transmitter of said message via said com- 
munication means. 
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24. An exposure system according to claim 23, wherein 
said message transmitting means transmits, when 
determining that the work information indicated by 
said inquiring message is in said exposure unit, said 
work information, together with the result of deter- 
mination, to said external unit. 

25. An exposure system having a plurality of exposure 
units and at least one server, characterized by com- 
prising: 

communication means (205) including a net- 
work (103) communicably connecting said plu- 
rality of exposure units and said server; 
determining means (210, S301 and S402) de- 
termining whether or not the work information 
necessary for executing the exposure process- 
ing specified for one of said plurality of expo- 
sure units is present in said specified exposure 
unit; 

acquiring means (210, S302, S304, S403and 
S405) for acquiring, when said determining 
means determines that the necessary work in- 
formation is non-existent in said exposure unit, 
said work information via said server via said 
communication means; and 
exposing means (21 0, 211 , 21 2, 21 3, S306 and 
S407) executing said specified exposure 
processing on the basis of the work information 
acquired by said acquiring means. 

26. An exposure system according to claim 25, wherein 
said communication means communicably con- 
nects said plurality of exposure units and a host 
equipment by the use of a communication line (104) 
other than said network; and 

wherein each of said plurality of exposure 
units is further provided with instruction receiving 
means receiving an instruction of exposure 
processing via said communication line from said 
host equipment. 

27. An exposure system according to claims 26, where- 
in said communication line in said communication 
means has a communication rate lower than that of 
said network. 

28. An exposure system according to claim 26, wherein 
said network in said communication means uses 
any one of TCP/IP, NetWare and AppleTalk as the 
protocol. 

29. An exposure system according to claim 26, wherein 
said communication line in said communication 
means uses a protocol conforming to the Semicon- 
ductor Communication Standards (SECS) as the 
protocol. 



30. An exposure system according to claim 26, where- 
in, when a specifying information specifying a plu- 
rality of exposure processing runs in a lump is re- 
ceived from said host equipment in said instruction 

s receiving means, the system is further provided with 
control means (S501 to S509) executing said deter- 
mining means and said acquiring means repeatedly 
for each of the exposure processing runs specified 
by said specifying information. 

10 

31 . An exposure system according to claim 25, wherein 
said server comprises: 

managing means (Fig. 12A) managing the plu- 
15 rality of grouped exposure units; and 

transmitting means (S550 to S555) transmitting 
said requested work information to all the ex- 
posure units in the group to which said request- 
ing exposure unit belongs. 

20 

32. An exposure system according to claim 25, wherein 
at least one of said plurality of exposure units can 
take the place of said server for processing. 

25 33. An exposure system according to claim 25, wherein 
said system further comprises: 

holding means (Fig. 15) holding the deleting 
timing for each of the pieces of work information 
30 transmitted to the exposure unit; and 

deleting means (S601 to S603) deleting, when 
the deleting timing held by said holding means 
is reached, the corresponding work information 
from the storage area of the exposure unit. 

35 

34. An exposure system according to claim 33, where- 
in: 

said holding means holds the identification in- 
formation of the requested work information and the 
40 deleting timing thereof in a deletion list in corre- 
spondence to said requesting exposure unit; and 
wherein said deleting means comprises: 

deletion requesting means requesting, from 
45 said server, deletion of the corresponding work 

information to an appropriate exposure unit 
when the deleting timing in said deletion list is 
reached; and 

information deleting means deleting the corre- 
50 sponding work information from the own stor- 

age area thereof in response to a deleting re- 
quest by said deletion requesting means in 
each of said exposure units. 

55 35. A control method of an exposure unit having com- 
munication means (11, 21, 31 and 40) conducting 
communication with an external unit and performing 
exposure processing on the basis of the exposure 
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work information, characterized by comprising: 

a determining step (S103) of determining 
whether or not said exposure unit has the spec- 
ified work information; 

an inquiring step (S201 and S202) of inquiring 
of an external unit via said communication 
means about presence or absence of said work 
information when it is determined in said deter- 
mining step that the specified work information 
is non-existent; and 

a deciding means (S203 and S1 05) of deciding 
whether or not an exposure processing based 
on said specified work information is executa- 
ble, on the basis of the result of inquiry in said 
inquiring step. 

36. A control method of an exposure unit having com- 
munication means (11, 21, 31 and 40) conducting 
.communication with an external unit and performing 
exposure processing on the basis of the exposure 
work information, characterized by comprising: 

a determining step (S103) of determining 
whether or not said exposure unit has specified 
work information; 

an inquiring step (S201 and S202) of inquiring 
of an external unit via said communication 
means about presence or absence of said work 
information when it is determined in said deter- 
mining step that the specified work information 
is non-existent; and 

a receiving step (S106) of receiving said spec- 
ified work information via said communication 
means from an external unit having given a re- 
sponse showing presence of said specified 
work information upon receipt of inquiry in said 
inquiring step. 

37. A control method of an exposure unit having com- 
munication means (205) capable of being connect- 
ed to a network (1 03) having a server and perform- 
ing a specified exposure processing, characterized 
by comprising: 

a determining step (S301 and S402) whether 
or not a work information necessary for execut- 
ing said specified exposure processing is 
present in said unit; 

a requesting step (S302 and S403) of request- 
ing, when it is determined in said determining 
step that the necessary work information is 
non-existent in said unit, said work information 
via said network to said server; 
a receiving step (S304 and S405) of receiving 
the work information transmitted via said com- 
munication means from said server in response 
to the request in said requesting step; and 



an exposing step (S306 and S407) of executing 
said specified exposure processing on the ba- 
sis of the work information received in said re- 
ceiving step. 

s 

38. A control method of an exposure system which is 
provided with a plurality of exposure units (10 and 
20) performing exposure processing on the basis of 
exposure work information, a host equipment (30) 

io giving an exposure work information to said plurality 
of exposure units, and a communication means (11, 
21, 31 and 40) communicably connecting them, 
characterized by comprising: 

is a determining step (S1 03) of determining, when 

said host equipment specifies an exposure unit 
and a work information, whether or not the 
specified exposure unit has said work informa- 
tion; 

20 asearchingstep(S201 and S202) of searching, 

when non - existence of the specified work in- 
formation is determined in said determining 
step, for a unit having said work information 
from among said plurality of exposure units and 
25 said host equipment; and 

a deciding step (S203 and S105) of deciding 
whether or not the exposure processing based 
on said specified work information is executa- 
ble in said system on the basis of the result of 
30 search in said searching step. 

39. A control method of an exposure system which is 
provided with a plurality of exposure units (10 and 
20) performing exposure processing on the basis of 

35 exposure work information, a host equipment (30) 
giving an exposure work to said plurality of expo- 
sure units, and a communication means (1 1 , 21 , 31 
and 40) communicably connecting them, character- 
ized by comprising: 

40 

a determining step (S1 03) of determining, when 
said host equipment specifies an exposure unit 
and a work information, whether or not the 
specified exposure unit has said work informa- 

45 tion; 

a searching step (S201 and S202) of searching, 
when non - existence of the specified work in- 
formation is determined in said determining 
step, for a unit having said work information 

so from among said plurality of exposure units and 

said host equipment; and 
a transmitting means (S106) of transmitting 
said specified work information from a unit 
found in said searching step via said communi- 

55 cation means to said specified exposure unit. 

40. A control method of an exposure system having a 
plurality of exposure units (1021, 1022 and 1023), 
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at least one server (105), and communication 
means (205) including a network (103) communica- 
bly connecting them, characterized by comprising: 

a determining step (S301 and S402) of deter- s 
mining whether or not a work information nec- 
essary for executing the exposure processing 
specified for one of said plurality of exposure 
units is present in said specified exposure unit; 
an acquiring step (S302, S304, S403 and 10 
S405) of acquiring, when non-existence of the 
necessary work information in said exposure 
unit is determined in said determining step, said 
work information via said communication 
means from said server; and 15 
an exposing step (S306 and S407) of executing 
said specified exposure processing on the ba- 
sis of the work information acquired in said ac- 
quiring step. 
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